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Compared with the traditional edge-emitting lasers, vertical cavity surface 
emitting laser (VCSEL) are expected to exhibit several advantages including a small 
divergence angle, low threshold current, low power consumption, high fiber coupling 
efficiency, high spontaneous emission factor, easy to realize high-density 
two-dimensional array integration, higher power output and so on. Therefore, since 
the concept has been proposed in 1977, researchers have paied much attention on it 
and have made a series of progress. After 1998, due to the promising potential for 
high-density optical data storage, laser medicine, communications, high-resolution 
laser displays and other fileds, the research of GaN-based VCSEL have been put into 
the mainstream. And the highly reflective nitride distributed Bragg reflector (DBR), 
which as one of the key factors in realizing GaN-based VCSEL, has been extensively 
studied. At present, high-reflectivity DBR, such as GaN/AlGaN DBR, has played an 
important role in GaN-based VCSEL. Compared with the GaN/AlGaN DBR, the 
AlN/GaN DBR has a larger refractive index difference and requires relatively less 
pairs to achieve high reflectivity, has attracted extra attention and some experiments 
has been reported. However, due to the difference between AlN and GaN in the 
crystal structure and thermal expansion coefficient, the growth of high-performance 
AlN/GaN DBR is still need continue to study deeply. In this paper, we focus on the 
preparation of high-performance AlN/GaN DBR. In the base of theoretical simulation 
of the reflection spectrum, we design and prepare high-reflectivity and flat-surface 
AlN/GaN DBRs. The main research contents and corresponding results are as 
follows: 
 
1. Based on geometrical optics theory, the influence of cycle number, DBR layer 
thickness fluctuations, GaN buffer layer thickness on AlN/GaN DBR reflectance 
characteristics are studied. The results provide a theoretical reference for the 
subsequent AlN/GaN DBR structure’s design and growth. 
 
2. AlN/GaN DBR structure are grown on GaN/sapphire templates by MOCVD. By 
controlling the thickness of GaN buffer layer, inserting LT-AlN layer and doping 
Indium during the growth of the λ/4 AlN layers, the surface morphology of sample is 
improved. The peak reflectivity of DBR attains to 99.4% in blue regions. 
 
3. Study in detail the impact of thickness of GaN buffer layer on properties of 
AlN/GaN DBR, providing the basis for further improvement of high-performance 
DBR. 
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图 1 VCSEL 结构示意图 
 
    与边发射激光器相比，垂直腔面发射激光器在原理上有以下优点： 
（1）由于有源层的体积可以很小，所以能得到很小的阈值电流，其值可达到 1
μA 左右。 





















































































































应用于 VCSEL 的研究。二是研究 GaN 缓冲层厚度对 AlN/GaN DBR 结构和性质的影



















影响。然后详细介绍了 AlN/GaN DBR 的 MOCVD 生长及其测试结果。 
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